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ABSTRACT 

Vctiigo mallcata new species is an extreme calcifnge land snail 
\Mdeh' distiibntc^d in tlie Atlantic and Gnlf costal plains ol the 
eastern USA. This species appears to ha\e gone niidetected 
because of its small size and restnction to low pll sites — 
Sphagmnu bogs, Atlantic white cedar (Chamaccijpam thijoidrs 
(L.) BSP^ swamps, pocosins, and jiine woodlands — which, it 
has been assumed, harbor little or no molliiscan dixersitw Ver- 
tigo mallcata is distinguished from other members of tlie genus 
bv the strongly pustulose surface of the both whoi i, which gives 
the shell a malleated appearance at lox\' to modmale magnifi- 
cation. \Miile the major apeilural lamellacAolds (paiietal, col- 
iimellar, and palatal) of this species are txpical U>r Vaiigo, the 
strongh pustulose shell sculpture, occurrence of an infrapaii- 
etal lamella, and frequent development of subcohimellar and 
basal lamellae in the absence of an angular lamella appt'ar 
unique. Altliough V mallcata is an abundant snail within its 
range, the common use of shoit-retimi fire* regimtais to manage 
forests of tlie eastern US.V appears to be artificialK limiting its 
distribution to wet, less Ireipientlv burned sites. 

AchUtioiial key words: Hothriopupa, V!cso]mpa, biogeograplix , 
fire ecologx’, communitv ecologxx eastern Xortli America 


INTRODUCTION 

Acidic and lime-poor habitats hax^e long been thong! it to 
support depauperate molliiscan cominunit)' abundance 
and richness (Boycott, 1934; Baker, 1939; Kerney and 
Cameron. 1979; Burch and Peaice, 1990). ConsecpieiitK’, 
little molluscan sun ey work has been attempted in acidic 
sites e\en though tliey can represent a substantial 1 ruc- 
tion of the landscape, llowex er, such areas should not be 
ignored for terrestrial gastropod liiodiversity because 
base-poor habitats can be as speciose as base-rich habi- 
tats on a per-indi\idual basis (Schilthuizen et ah, 2003; 
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Pokiyszko and Cameron, 2005), and because some spe- 
cies like the Uuropean Vaiigo rojuichijcnsis (Wester- 
hmd, IS71) and Zonitoides cxcauiiiis (Alder, 1830) are 
restricted to or more frequent in base-poor sites (Keniev 
and Cameron, 1979). 

During land snail studies in eastern North America 
(Nekola, 2002a; NcDila and Coles, 2004; Coles and 
Nekola, unpublished data) we found that acidic habitats 
often snpport(‘d sidistantial populations of land snail taxa 
that haxe been little reported since tlnur original descrip- 
tions; e.g.. Vertigo cristcita (Sterki, 1919), Vaiigo ui/hni- 
dcri Sterki, 1909, Vniigo (dal)cnncnsis Clapp, 1915, and 
Vciiigo pernji Sterki, 1905. In Dct, V. ahilunnensis and 
V. j)crn/i w ere each prexionsK' known from onlx' two sites 
xvorldxvide (Pilsl)n, 1948; Mubricht, 1985). In the course 
of these acid-haliitat suiwex's, we examined Saco Heath, 
an undistiirbc'd domcal ombotrophic Sphagnum bog in 
the Atlantic coastal plain ol York (loiintx, Maine. At this 
site we located a species of the genus Vniigo that was 
strikingly different from all prexiousK’ known taxa. This 
form was subse([uentK' found to repix’sent the most com- 
mon land snail of high K' acid, mesic to xx et habitats of the 
Atlantic and Gulf coastal plains of tlie eastern USA. 
Here, we de.scribe this taxon as Vr/Yige \}}alleata. new 
species, document its biogeographx’ and ecolog)', and 
brieflx' discuss its relex'ant conseiwation issues. 

MATERIALS AND MFTH014S 

Site Selection: Ap]:n‘oxiu lately 130 sites were siin exad 

along th(‘ Atlantic and Cxulf coastal plains ol the eastm’u 
USA from Maine to xxvstei'n Alaliama, including penin- 
sular Idorida .south to Gainesxilhe These sites encom- 
passed the entire soil base-status and moisture gradient 
of the regi(»n and cox'ered a total geographic extent ol 
2400 km. Thirtx' sites represented I>as(^-neutral to base- 
rich haliitats (i.e., c*aIcareous xvetlands, marl banks, rich 
forests, and limestoiu^ outc’rfips), xxliile the remaining 
xvere base-poor (i.e., pine barrens, pim^-x\iregrass sa- 
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vaniia, lieatlis, Atlantic wTite cedar swamps, ha)' forc\st, 
SpJin^ntnu bogs, and pocosins). 

Field Method.s: Latitude' and longitude of cacli site 

was determined using a hand-lield GPS. Terrestrial gas- 
trojiod Faunas were documented from a rej)resentati\^" 
lOO-lOOO nr area within each sit(^ by liand collection ol 
larger ta\a and litter sampling for smaller tiixa. Litte^r 
sampling was used as the priman^ method of collection 
because it pro\ ides the most complete as.scssmcnt of site 
faunas (Oggier et ah, 1998; Cameron and Pokiyszko, 
2005). As snggt'sted h\ Emberton et ah (1996), colkx'- 
tions were made at places of high micro-mollnsk densih' 
sncli as loosely eompactcHl leaf litter lying on top ol 
highly compacted damp soil or humus. This loose littc'r 
was removed bv liand and aggressiwK’ siex’ed in the field 
using a sliallow^ sie\ e of 2 mm mesh nesting loosely inside' 
a sieve of 0.6 mm mesh. The proce'dnre consisted ol 
throwing handfuls ol litter onto thc' coar.se'r mesh accom- 
panied b\ \igorous shaking, tapping, or other agitation, 
The process w'as continued for 15-60 minutes, a time 
inlemil tliat \ielded 50-500 ml of fine material (0. 6-2.0 
mm). In general, sites were sampled in parallel (lint in- 
(h'pendentlv) by each ol tlu' authors, although se\eral 
sites were sampled by only one v^orker (see Table 1). 

Liiboratoiw ProcecUires: Samples were slowT' and 

completely dried at room temperature and thi'n passed 
through an ASTM h" #30 si('\v (0.6 mm mesh) willi frac- 
tions being hand-pii'ked against a nentrai backgronnd. 
All slielhs, shell fragnu'nts, and slug plate's were removt'd, 
and all ich'Utifiable slu'lls Irom eacli site were assigned to 
species using the authors' relerenc't' colk'ctions and \’ari- 
ons museum collections (see below). Tlie total nnmbi'rs 
of shells per species per site' were recorded, as were tlu' 
number of nnidentilied immature individuals. 

Comparisons: The new^ sjiecies wxis compared with 

spc'cimcns of* all eastern North Aimnic'an and western 
Eurasian spec'ies of \^c'yY/go, and to represcmtaliw ta\a in 
the related gc'iiera Xcarctula ol w'cstern North America. 
Xcsopupd ol the' Old-World trojiics, and Boihriopu])a of 
liie ncotropics. Comparati\e material consisted of the 
authors' e.xtensiye reference collc'ctions, thc collections 
ol the Florida Museum of Natural Histon", Gains\ille, 
EL (I F"); the F"ield Mii.sc'um of Natural Iliston’, Clii- 
cago, IE (F"MN11), the (>arnegie Mnsc'um of N5Unral 
Ilistoiw, Littsbiirgh, \\\ ((L\I); the National Museum of 
^\Al('s'Z(K)log^^ (Jardilf, UK (NMWFZ); the Natural His- 
toiY Museum, london, UK, and the* (^nc'ensland Mu- 
sc'um, Brisbane', Australia, Additional com|)arisous W('re 
made wath material prcxsc'utcHl bv Bilsbn' (1920; 1948). 

Imaging: Shells wc're imaged at tOx magnification us- 

ing a digital C'amera attaclu'd to a sterc^omicroscope. Ap- 
proximatc'K’ 12 separate 1388 x lOtO pixel image's were 
made ol each spcciiiK'n wath iIk' image' focal Ic'iigths 
positioneal at 120fxm incremc'iils Irom tlic' front to hack 
ol the sii(‘ll. GombincZ5 Ireewaire (htlp:/A\ww'.hadlc\wH'b 
.pw'p.blucyondei-.co.nk/( y>5/ c'ombnu'/o.lit in) wais usc'd 


to assemlde a final image from the wadl-focn.sed parts of 
cac'h separate* image. The l^odv wdiorl surface of the new^ 
taxon w'as also imaged at I50x xsath 60 images positioned 
at 5 |xm local length increments and assembled into a 
single' image using CombineZ5. These separate images 
were* importc'd into Adobe' Photoshop, wTere brightness 
and contrast wore* optimized and the background made 
uniformK black, Tht'se images wore then compilc'd into 
a single plate. 

Comiminilv Ecology: Analysis of eo-cxoiirring terres- 

trial gastropod spc'cies and abundauc'e was determined 
using data lor sites sampk'd Iw' the second author (i,e., all 
sites with accessie)u niimlors prefixed by )CN in Table 
1). These anaKses wore pc'rformcd for tlie wiiole dataset 
of 49 discrete sites and als(j Iw gc^ographic sub-region — 
New^ England (Maine, Massac'linsetts), Nc'w^ Jersey, thc 
North and South (Jarolina coastal plain, and the Gulf 
coastal plain — -to allcwv lor doc'iunc'ntation ol composi- 
tional gradi(‘nts acro.ss thc range of the* new^ species. The 
plnsical habitat and plant communitA' from each site was 
also noted. 

Nomeiiclnliire: Taxonomic nomenclature fe:)llewys tliat 

of Turgeon et al. (1998) witli updates from Nekola 
(2004). Apertural lamellae and fold nomenclature follow’s 
that of Pilsl)n’ (1948: 869, fig, 469), i.c., parietal “teeth” 
are ix'lerred to as “lolels " and all other “teetli’ are termed 
‘lainc'llae”, wiiate\e'r their fonn. 

SYSTEMATICS 
Class Gastropoda 
Subclass Puhnonata 
(Yrelc'r St\ lommat( )phora 
F"auiil\’ Wrtiginidae 
CL'inis Vcrli^o M filler, 1773 
Vcrfi<^o lualh ata new’ spc'cies 
(Figures 1-15, 20, Taldc's 1-2) 

Di agiiosis: Minute; shell o\oid, similar in size and 

slia]i(' to Vniifio ri'iihicosa (Morse, 1865) but elistin- 
guislu'd b)’ malleated appearance of the bocK' wiioii at 
]{)W to moderate (10— lOx) niagnilic'ation; upper whorls 
liiK'lv rib-striate, minutc'h’ decussated b\’ spiral lines; ap- 
erture with ])aric'tal and e-olnuK'llar lamellae', a small in- 
frapaiietal lamella (occasionalK’ absent), and iwo palatal 
folds; one or more' subcolunu'llar-basal lame'llae nsnallv 
presc'iit; angular lamella absent. 

Description: Shell 1. 8-2.1 mm tall x 1,25-1.4 mm 

wide tholotNpe 1.98 x 1.36 mm), moiel to o\'oid-conical, 
iunatc'd, ajproximatcK’ 4-4.5 whorls, with ek'cp suture; 
translucent, oli\ e-\’cllow’ to brown in color; IhhK whorl 
approxiniateh’ 66% ol total lu'iglit. Protoconc'h and 
lU'aiiic' wiioiis niiimte’K paj:)illose with lim* sjiiral slria- 
ti<m; siibse*(jue*iit w iioiis lincK' i il)-s(riate; stiiac* most dis- 
tinc't on ])cnnl(imate whorl whc're thc*\ arc' miinitcK clc*- 
c ussa(('cl b) Ihu* spiral liiu'S; on bocK' horl the sc‘ul])tnie 
(k'geuei atc's into an ii i(‘giilarl\ j^mstulose siniac'c (Figure* 
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4) wliicli at low' to inoderate (10 — lOx) ma^nirication 
takes on a inalleated apj)earanee as it appi^ars liaunuered 
witli small depressions; Behind the apeitiiix' tlie sculp- 
ture takes the lonn ol coarse, irregular lib-striae ( I'igures 
2, 11). Apcu'ture rounded, appi-oxiinatel\ 40% ol' sluil 
heiglit; lip relleuxl hut not thickened, peristome usualK' 
dark blackish-oli\'e: sinuhis moderat('-weak; basalK the 
apeiiure abrujHh’ inflates to lonn a rounded swelling, 
but not a distinct crest (I'igures 2, 8k Umbilicus closed 
^Figure 3). Aperture t\picall\' witli six lamellae and folds 
i Figures 1, 5, 7, 9, 12-15): a strong, slighth’ sinuous pa- 
lietal lamella (Figures 1, 5, 9, 15); a shelf-like colmnellar 
lamella that spirals internalK around tlie colunuila for 
approxiinateK' one whorl; two palatal folds of approxi- 
inateK’ equal length that extend approxiinateK' 0.2 wlioiis 
into bod\' whorl, the low'er slighth more iimnerseil tlum 
the upper (Figures 1, 5-7, 10, 15). both highest at inicl- 
length i^Figures 1, 5, (x 15); a nodular infraparietal 
lamella usuallv present (Figures I, 5, 9, 12-15), occasion- 
alK' \'estigial or absent 1 Figures 6. 10); angular lamella 
absent: pi*esence of a nodular subcolumellar lamella and 
nodular sulicolumellar-basal lamella vaiiable (Figures 1, 
6. 7, 9, 10). Apeiiural ends of the palatal folds coincide 
with abmpt inllation of basal apeiiure (Figures 7-S), in 
consequence appearing to be raised on a weak crest 
when \iew'ed witlhn the apeiiure but not associated with 
any internal sliell thickening: extemall}' shell only sliglttK' 
impressed o\er palatal folds. Bod\’ oi animal gR*v with 
se\ eral organs ol a brow n or cream c'olor \isible through 
tlie upper whorls of shell. All dissected indi\iduals ha\ e 
pro\ en to be aphallic (Beata Poknszko, personal com- 
munication), hence the genitalic aiiatom\’ is imknowTi. 

Ilolotvpc (Figures 1-4): NMW.Z.2005. 01 1.03830. 

USA Xoiih Carolina, l^ender County, llolK Shelter 
Game Land, Brian Coles, 1 April 2003, 

Paralvpes (Figures 5-15): XMW .Z.2005.()11.03S31- 

03S39, figured material, see figure legends for details; 
XMWiZ. 2005. Oil. 021 18-02120, appro.ximateh' 5100 in- 
dhiduds (split into three approximately equal lots) from 
hp)e localitx': UF 348143, approxiinateK’ 700 indhiduals 
from txpe locaht}'; CM 73971, 143 indi\iduals from ripe 
localih': XMWiZ. 2005. 01 1.02597, 90 specimens. Wells 
Heatlc York CounW Maine (43°20'2" X, 70°38'24" W), 
Brian Coles; XMMtZ. 2005. 01 1.02591, 26 specimens, 
Skunkmett Audubon Presene, Barnstable Count\\ Mas- 
sachusetts (4r38'59" X, 70'^22'3J" \\i; XMM\Z.2005. 
011.02585, 170 specimens, Peterson Swamp W ildlile 
Management Area. PK'inouth County, Massacliusetts 
42°0i37" X, 70M9M" W), Brian Coles; XMW.Z.2005. 
011.02514, 122 specimens, Stafford Forge Wildlife Man- 
agement Area, Ocean CounW Xew' )ersev (39M2'44" X, 
74^2200" Wi, Brian Coles; XMW.Z.2005.01 1.02197, 
250 specimens. Lewis Ocean Bay Presene, Horry 
CounW South Carolina '33°47'16" X., 78*^50 '56" \\'.), 
Brian Coles; XMW .Z. 2005. 01 1.03035, 42 specimens, 
Collins Bav, WAre Countv. Georgia (31°5'12" .\., 
S2^36'56" W. . Brian Coles; XMW .Z.2005.01 1.03065. 
107 specimens, Wilma Station, Libeitx’ (i)untv, Florida 


(30^9'34" X., 84°57'39" Brian Coles; XMW’.Z.2005. 
011.03079, l()2 specimens. Pond Creek, Conecuh Xa- 
tional Forest, Co\ington County, Alabama (3J°6'12" X.. 
86^32'3" ^^^), Brian' Coles. 

Type Lociilily: IlolK’ Shelter (Lime Land (34°3U57" 

N, 77°44'41" W"), Pender Xorih (iirolina, USA; 

under dense scrnli oi mesic ba\/piue fort^st at pocosin 
margin, indi\iduals sie\ed from decqi brackaai fern and 
pine needle litter, collect(‘d b\ Brian (Joles, 1 April 2003. 

Olher Matcnal (Table 1): Sixts' additional lots col- 

lected b\' Bri an Coles art* d(‘posited in the (ides (iillec- 
tion ol the Xational Museum of Wiiles. Fift\- three lots 
representing 3133 indixiduals collected 1)\- Jeff Xekola 
are dt*posited in the Xekola collection (JCX). 

Flyiuology: The specific name mallcata refers to tlie 

liammered appearance of the both' w horl at low to mod- 
erate magnification. 

Variation: Vertigo iiiallcata was ratlier constant in 

general appearance along its 2400 km range, although 
S(nne variation in shape, size, color, sculpture, and de- 
\ elopment of the apertural lamellae wiis obsen ed. \7iria- 
tion in size and shape lias been noted abo\e. in addition, 
the most southern ]X)]mlations (Georgia, Alabama, and 
Florida) tended to be darker in color and showed the 
most strongl\' de\eloped shell sculpture (Figures 9-12). 
W hile the parietal lamella, columellar lamella, and the 
palatal folds \ aried little, the infraparietal lamella \'aried 
from strong (Figures 1, 5, 19) to wvak (Figure 9) to 
occasionall}^ absent (Figures 6.10). The subcolumellar 
and iKnlular basal lamella altlioiigh usualK' distinct (Fig- 
ures 1, 5, 7, 13) w'cre also occasionalK’ absent (Figure 5). 
Multiple subcolumellar-basal lamellae of \'ariable place- 
ment were also noted most ti-eqiientK' in Gull Coast 
populations (Figures 9, 10). Howe\er, such trends w'ere 
not distinct enough to support the designation of geo- 
grapliical races, with most of this ob.seiwed moipliological 
variation occurring within local regions or populations. 

Compiirison willi Ollicu' Species Vetiigo and of 
Related Genera: Vaiigo inalleata differs from all 

other Vci'tigo species b\’ its strongK' pnstulose bod) 
wiiorl sculpture and pos.session of an inlrapaiietal and 
subcolumellar-basal lamellae while lacking an angular 
lamella. Because of tliese unusual characteri.stics, we do 
not fe(4 assignment of this taxon to a particular sul)geniis 
to l)e prudent at this tinie. Additional data, possibl}’ 
l)ased on DXA .secjuence information, will l)e required to 
accurately determine its closest relatK es. 

On casual in,spection, Voiigo maUeata could be taken 
for a member of the gouhlii group (e.g. Vciiigo cris- 
tata\ st*e Pilsbn’, 1948: 958, figs. 4, 5, 8; 967, figs. 1-16) 
because of its shell color, striated upper w horls, and silkx' 
luster. Like \’. malleata, V. crisfafa has four prominent 
lamellae and strong stiiation on the penultimate whorl 
(PilshiY, 1948; 967, figs. 4-5, 973. fig. 520; Xekola, 2001 ). 
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Table 1. Vci'figp mallcata: sites, lirief hal)itat descriptions, collection dates, accession numbers, and total number of specimens 
taken. 


Site 


State/Coimt)^ 

# 

Site: Habitat^ 

Coordinates 

Date 

Accession Nufiiber 

Specimens 

Alabama 








Co\1n^ton 

I 

Pond ('reek se(^p (Conecuh 

3U06'I2" 

N, 

May 5 2005 

NMW.Z.2005.()IF()3079 

162 



N F ) ; Ilex- Smilax-hny 
scrub on seep margin 

86A32'03" 

W 


jCN 12365 

117 


2 

Moccasin Branch (Conecuh 

31°06' 42" N, 

May 5 2005 

jCN 12371 

3 



NF); old pine-ba\-licath 
f( )rest 

S6°35'53" 

W^ 





3 

Bear Ba\' (Clonecuh NI^’); 

3rb'29" 

N, 

May 5 2005 

NMWfZ.2005.()IF()3068 

1 



heath -dominated 
scrub on \u4land 

SBA38'5 1" 

W^ 






margin 






Mijbile 

4 

Grand Ba\' Fo l exer Wald 

30°25'07" 

N, 

May 1 2005 

NMW .Z.2()()5.()IJ .03()19 

3 



Presene: w et ba\' and 
mix(al forest 

8S'19'35" 

W^ 




Florida 








Columbia 

5 

Impassable ba\ (Osc'cola 

30"23'31" 

N, 

|an 8 2005 

NMWZ.2005.()1L()2849 

740 



NF wet li()ll\'-l.a\' 

scnib 

.S2°3()'()5" 

W 

May 2 2005 

JCN 12280 

71 


6 

Osceola National Forest 

3(F22'3(F 

N, 

Ma\- 2 2005 

XMW.Z.20()5.()1 1.03026 

213 



WMA; wet Finns- 
Ltfonia-Varrininm 

82°32'04" 

W^ 


JCN 12285 

75 



saxanna 







7 

Osceola National Forest 

30°22'39" 

N, 

I an 8 2005 

NMW .Z.2()()5.01 1.02845 

38 



W’MA: xxet Accr- 

S2°3] '42" W 

Ma> 2 2005 

NWnV Z.2005.0J 1,03024 

23 



Taxi niiimi- Lyon hi i ( >rest 



Mav 2 2005 

|CN 12283 

6 

Leon 

S 

WMlf Trap Bax 

3^()°22'04" 

N, 

|an 7 2005 

NMW Z.2005.01 1.028 13 

-100 



(Apalacliicola NF); tall 

84°34'1I" 

W^ 

Ma\ 4 2005 

NMW ,Z.2005.( 111. 03054 

132 



pine-liollx -l)ax’ forest 



Ma\ 4 2005 

ICN 12324 

137 


9 

Woll Trap Bax" 

3(F21'4(S" 

N, 

[an 7 2005 

NMW. Z.2005, 01 1.02816 

44 



(Apalacliicola NF); 

84"34'23" 

W' 

Ma\- 4 2005 

NMW Z.2005.01 F03050 

7 



xx’ct-mesic pine-hollx - 
heatli forest 



Ma\ 4 2005 

JCN 1232J 

11 


10 

Otter camp (Aj^alachicola 

3()°20'2(F 

X. 

[an 7 2005 

NMW. Z.2005.01 1.02820 

-50 



NF): regenerating mt\sic 
pined lol lx heatli 

SdMrVll" 

w 

May 4 2005 

NMW Z.2005.01 J. 03056 

4 

Lilieiiy 

11 

W’ilnia Station: rnesic, old 

30°09'34" 

N, 

Ma\ 1 2005 

N\nV Z.2005.01 1.03065 

127 



pine-magnolia-bax' forest 

84°57'39" 

W' 


|CN 12344 

30 


12 

[uniper Creek Islands 

304)3 '15" 

N, 

Ma>- 4 2005 

NMW . Z.2005.01 1.03062 

65 



(Apalachicola NF); old 
groxvth piiK^-hollx'-bax' 
forest 

S4°45'4()" 

W' 


JCN 12337 

41 


J3 

Juniper Creek Islands 

304)4 '46" 

N\ 

May 4 2005 

NMWIZ.2005.011 03059 

5 



(Apalachicola NF); 
xx'hite cedar-pine-hollx' 
forest 

84°45'4I" 

W^ 


JCN 12333 

75 


11 

Juniptu' C^ret'k Islands 

304)2'07" 

N, 

May 4 2005 

NMW Z.2005.01 1.03064 

-40 



( '\palachic‘ola Nl"); 
pine- red maple-xx’hite 
cedar lorixst 

84°49'38" 

W' 


JCN 12339 

48 


15 

(Ain Bridge (Apalachicola 

304)7'26" 

N, 

Ma> 1 2005 

JCN 12340 

12 



\F); xx’ct-UK'sie Ilex 
lorest 

S4453'3J" 

W^ 




Wakulla 

Ki 

Sonlh of Olter (Aiinp 

30°16'55" 

N, 

Ma\ 1 2005 

NMW .Z.2005.01 1.03057 

69 



(Apalachicola NF): 
wet-mesic pine-hollx 
lori'sl 

84 36'51" 

W^ 

Ma\ 1 2005 

JCN 12327 

53 


17 

W (9'auch Sopehojipx 1\ 

300 5 '05" 

N, 

May 1 2005 

NMW. Z.2005.01 F03058 

5 



1 Apalachicola N 1'); 

8C37'30" 

W 


J( N 12328 

36 


pinc-cvprcss-ha\'-l lolly 
lor(‘st 
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Table 1. Continued 



Site 






State/C'onnty 

# 

Site: Habitat' 

Coordinates 

Date 

Accession Xnmber 

S]iecimens 

Georgia 







\\are 

IS 

(4)l!iiis Bii\; \\c4 liolK'-\va\ 

31°05H2" X, 

Mav 2 2005 

XMW.Z.2O05.O1 1.03035 

42 



m\i'tle-ba\ loresl 

S2°36'5b" W^ 


[CX 12300 

5S 


19 

Dixon State iM)iest; wet 

3F05'3fF X, 

Ma\- 3 2005 

jc:x 12301 

4 



Pinns-Cordonia Forest 

S2°16't.r w 




20 

Dixon State lM)iest; 

3 FOB' 4 9" X. 

May 3 2005 

XMW.Z, 2005.01 1.03O3S 

1 



wet-mt\sic {)nercns- 
llex~Cordoni(i forest 

S2°I6'1(V' W 


JCX 12302 

2 

Maine 







York 

21 

Saco Heath 1 (T\C); sedgt' 

43°32'42" i\. 

Oct 14 2002 

XMW.Z.2005.01 1.01550 

13 



and heath litter on 

7(F2S'33" W' 

Aug S 2004 

XMW.Z.2005.01 1.02567 

14 



S]dun^}nnn bog 



XMW.Z.2005.01 1.02577 

52 





JCX 12092 

10 






[CX 12099 

SS 






|CX 12101 

3 





Oct 01 2004 

XMW.Z.2005.01 1.02614 

55 






X\IW1Z.2005.01 1.02616 

40 


22 

Saco Ih'ath 2 (TXC); low 

43°32'50" X, 

Aug OS 2004 

X\nV.Z.2005.01 1.02571 

45 



forest with Carex 
groundco\er 

70°27'32" W’ 


JCX 12095 

59 


23 

Wells Heath (TXC); under 

43°20'02" 

Oct 01 2004 

XMW4Z.2005.01 1.02597 

90 



heatli scnib on 
Spha^nwn bog 

7(F3S'24" W^ 




Massachusetts 







Bani stable 

24 

Skunkiiett Audubon 

4F38'59" X, 

Aug 13 2004 

X\1W.Z.2005.01 1.02591 

26 



l^rcst*n e 2: Mipiea- 
Chamaccifpahs bog 

70"22'31" W’ 

j(‘:x 12 ISO 

22 




margin 





Biistol 

25 

Xoqiioclioke ^^ ^^A: 

4F39'35" X, 

Aug 12 2004 

XMW.Z.2005.01 1.02592 

21 



CJunnaeci/j)a ris-C n/iIJa 
sw'amp forexst 

7F()F()7" W 

JCX 121 (>S 

17 



20 

Xoquochoke WAIA: 

4 r 39' 39" X, 

Aug 12 2004 

XMWIZ.2005.01 1.02590 

1 



leathcaieaf island in acid 
sedge feu 

7roi'I2" W^ 


JCX 12164 

12 


27 

Pine Sw’amp Brook; 

4F55'57" X, 

Aug 10 2004 

XMW.Z.2005()11.025S6 

9 



leatheiieaf fiinge of op(*n 
acid bog 

7F03'49" W 


JCX 12149 

5 

PKinoiith 

2S 

l^eterson Swamp AIA; 

42TJ0'37" X, 

Aug 10 2004 

XMW .Z.2005.01L025S5 

-170 



CJirnn aecijpa ri.s-. V/' vr 
nihnim forest 

70°49'04" W^ 

JCX 12145 

137 


Worcester 

29 

Tom Bog; Splwi 2 ,ninn bog 

42°30'4rV' X, 

Oct 05 2001 

XMW.Z.2005.01 1.02760 




witli scrub 

72°12'43" W 


XMW;Z.2005. 01 1.02761 

-170 

Xew Jersey 







Atlantic 

30 

Park I load (Wharton SF); 

39°42'5S" X, 

May 22 2004 

XMW.Z.2005.01 1.02516 

IS 



moist Ilcx-Gaifbissacia- 
Kidmia scrub 

74‘^44'IG" W^ 


JCX 12050 

51 

Burlington 

31 

Swan Bav \^'MA; low 

39"35'13" X, 

Mav 20 2004 

X\nv.z.2005.01 1.02479 

107 



Syssa-llcx-Arer ndmt m 
forest 

74^30'5()" W 


JCX 119S3 

103 


32 

Lebanon State Forest; open 

39°52'2S" X, 

Max 19 2004 

XMW Z 2005.01 1.02469 

21 



hexth-Snidax scrub 

74°30'57" W 

May 21 2004 

]C\ 12026 

14 


33 

Koberts Brook; low" Xtjssa- 

39M7'07" X, 

Mav 19 2004 

XMW .Z.2005. 01 1.02466 

20 



Cli(nnaccijj)ans-\\ealh 

forest 

74S39'26" W 

May 21 2004 

JCX 119S9 

5 


34 

Brendan T Byrne State 

39^53't)7" X, 

Mav 22 2001 

XMW .Z.2005.01 1.02499 

1 



Forest: dix 
Chawacafpans-hiyj 

74'^30'22" W 




Camden 

35 

2 miles WSW’ of Delette; 

39M6'32" X, 

Mav 19 2004 

XMW.Z, 2005.011.02461 

6 



moist bank with pine. 

74°4S'21" 

May 21 2001 

XMW4Z. 2005.01 1.024S4 

2S 



oak, wax rmitle 



)CX 11995 

S 
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Table 1. Continued 


Site 







State/CoiinU’ 

# 

Site: Habitat' 

Coordinates 

Date 

Accession Xumber 

Specimens 

Gloucester 

36 

Winslow' WMA; heatli scrub 

39°37'0S" 

Xh 

Ma> 23 2004 

XMWfZ.2005.01 1.02518 

12 



in abandoned bliu4>eri*\' 
lield 

74°53M3" 

w 


jCX 12054 

14 

Ocean 

37 

C]()IIicrs Mill WMA; acid 

40°05'35" 

X, 

May 22 2004 

XMW.Z.2005.01 1.02508 

-150 



1 ) 0 ^ with 7/c.v, 
Chnmacdaphnc, Amnia 

74°25'5<S" 

\v 


JCX 12036 

73 


3S 

StaJford Foicrc WMA; moist 

39°42'44" 

X, 

May 22 2004 

XMW.Z.2005.01 1.02514 

122 



Ktilniia- Finns forest 

7e22'10" 

w 


|CX 12045 

54 




39°53'34" 

N, 

May 22 2004 

XMW.Z.2005.01 1.02511 

13 




74M9k5<S" 

w 


jCX 12039 

15 

Xoitli Carolina 







Bladen 

39 

jolinson Mill Bav (Bladen 

34°42'44'' 

X, 

|un 02 2003 

XMW\Z.2005.0 11.02204 

~I00 



Lakes SF): pocosin with 
Chainacei/pans 

78°3U33" 

w^ 

JCX 10613 

142 


Brunswick 

40 

(h't'cn Sw^amp (TN(3; 

34°1)6'14" 

X. 

(nil 01 2003 

XMW1Z.2005.01 1.02193 

50 



Clwnwcci/paris-hiiy 

forest 

78°18'35" 

w 

JCX 10615 

94 



41 

(h'een Swainip (T.\C): 

34°05'42" X\ 

Jim 01 2003 

X\nVZ.2005.01 1.02194 

20 



medium pocosin 

78M7'48" 

w^ 

ICX 10617 

19 


42 

Prospect Ridu;e; mat tire 

34°03'48" 

X5 

Jim 01 2003 

XMWfZ.2005, 01 1.02196 

25 



pine-ba\’ forest 

7S°20'52" 

W' 


ICX 10622 

2 

Caiteret 

43 

Millis Boad (Croatan NF); 

34°46']6" 

X, 

Fell 24 2003 

XMWZ.2005.01 1.02128 

82 



w’et pocosin with 
leatheiieaf 

76°58'39" 

w^ 


JCX 10624 


(>raven 

44 

Slu'ep Kid^e (Croatan XF); 

34^564)7" 

X, 

Feb 24 2003 

XMW.Z.2005.01 1.02132 

-600 



medium |')oc-osin 

77°04M4" 

W' 


XMW.Z.2005.01 1.02130 

30 






)CX 10693 

481 







ICX 1070S 

10 


45 

(iatfish laike South 

34°55M9" 

X, 

Feb 24 2003 

‘XMWZ.2005.011.02126 

-400 



(Croatan NF); low\ w'et 
pocosin 

77°054)5" 

w 


J(.;X lt)67S 

257 


46 

Catfish Lake South 

34°55'](r 

X, 

Feb 24 2003 

JCX 10668 

1 



(Croatan XF); roadside 
ditch in medium pocosin 

77M5'24" 






47 

Neusiok Trail Xortli 

34°54'03" 

X5 

Jiin 01 2003 

XMWZ.20( 15.011.02190 

20 



((i'oatan XF): wet-mesic 
pine-1 )ay h>rest 

7GM9'06" 

W^ 

JCX 10686 



[ones 

4S 

Catfish Lake W ilderness 

34°55'07" 

X, 

Feb 24 2003 

XMW'.Z.2( 105.01 1.02125 

40 


(Ch'oatan XF); mature 
ba\'-pine forest 

77no'4T 

w^ 


JCX 10713 

64 


M oorc 

49 

PiiieblulT; bav forest in 

35°06']4" 

X 

Jim 03 2003 

JCX 10746 

18 



o;ulley along US 1 

79"28'28" 

w 



Pamlico 

50 

Ch)ose Creek Game Laud: 

35° 15 '14" 

X, 

May 31 2003 

X.\nVZ.2005.011,021SS 

10 



pine straw under scrub 

76°35'52" 

w 




Pender 

51 

llolK' Shelter game land: 

34°31'57" 

Xh 

Apr 01 2003 

X\nv.z.2005.01 1.03830 

HeloUpe 



edge of mature mesic 

76°44' H" 

w^ 

XMW.Z.2005.011.02119 

-1700*’ 



ba\/piiu^ lorest 




XMW'.Z.2005.011.02118 

-1700" 






XMWfZ.2005.011.02120 

-1700" 







CM73971 

143" 







1 F348143 

-700" 


52 

llolK’ Shelter game land: 

34°32'57" 

Xh 

Apr 01 2003 

XMWIZ.2005.01 1.02428 

-600 



dense pocosin sernb 

77°46'54" 

w 





53 

1 lolK Sheiten’ game land; 

34°33'06" 

X, 

Apr 01 2003 

XM\WZ.2005 011.02117 

115 



dense ba\ semb 

77°47'37" 

W’ 




54 

laiuier Ouarn' ri^XC]; 

34°37'49" 

X, 

Jim 01 2003 

X MW Z.2005 011.02192 

-80 



Shrubs liorck ring 

]')i n e-wi regrass sa\ ; ii ii i a 

77°40'27" 



JCX 10783 

64 

r. rrell 

55 

liieosin Laki’s \W It low 

35M2'30" 

X, 

Apr 03 2003 

X.MW1Z.2005, 01 1,02122 

-900 



poeosin 

76M n 1" 


XNn\’Z.2005.0l 1.02123 

-900 





Mav 31 2003 

|CX 10824 

92 
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State/County 

Site 

# 

Site: Habitat’ 

Coordinates 

Date 

Access i( )ii Xninber 

Specimens 


56 

Pocosin Fakes X\\4F 

niaple-oak-pine xxxxxlland 

35M0H9"N, 
76°12H(T W 

Apr 03 2003 

NM\V;Z.2()05.01F02]21 

50 

South Carolina 

57 

Fning Ikui Fan ding 
(Pocosin l.akc XW'R); 
pirn* pocosin 

35°4S'or N, 
76°06 '()()" W 

Apr 03 2003 
Mu>' 3) 2003 

XM\\.Z.2()05.01 1.0217*1 
jCX 10823 

1 

1 

1 tony 

58 

Ft'xx is Ocean Bax Presen c; 

33M7'FFX, 

jiin 02 2003 

NMW.Z.2005.01 1.02201 

-200 



nicdiuni pocosin on 
roadside 

7S°50'36" W 

jCN 10955 

300 


59 

Lexxis Ocean Bax Presen'C; 
mesic pine-hay forest 

33M7H6" X, 
78°50'56" \V 

Jnn 02 2003 

XMW.Z.2005.01 1.02197 
jCX 10960 

-250 

123 


60 

Fexxis Ocean Bax Prescn'C; 
mesic longlcaf pine forest 

33M7'33" X, 
7S°5F02" W’ 

Jun 02 2003 

'NMW.Z.2005, 01 1.02200 
ICN 10964 

25 

26 


^ Abbrexiations use^d arc: NF Natifnial I^orest, XW'1\ National Wildlife Refuge, SF State Forest. TX(^ The Xatnre Consen'ancy, 
WM.\ wildlife management area. 


Hoxvex er, V. chstata has stiiate (not piistnlose) sculpture 
on the bod\' whorl, has a weak crest (rather tlian a basal 
inflation^ lacks an infrapaiietal lamellae, and lias a nodu- 
lar (not shelf-like) coluinellar lamella. These two species 
were found co-occuriing in sex’eral Xexv England loca- 
tions (Table 1, sites 21, 22, 23, and 29), where tliey could 
readily be distinguished under low magnification. 

Vd’ti^o \naUcata also resembles Yniigo ivntricosa 
yXIorse, 1S65) and Vcit/ge pcrn/i Sterki, 1905 witli re- 
spect to tlie ox’oid shape, large apeiiiire x s. sliell height 
ratio, reflected lip (Pilsbn\ 1948: 95S, figs. 1-3, 7), and 
basal apeitural inflation (Coles and Xekola, uupiibUshccI 
data)', V. pcrnji also has a dark colored peiistoine (Pils- 
bn'. 1948: 968). However, these species cannot easily be 
confused because V. vcntricosa and V pcrn/i liave gloss\’ 
shells with onlv weakly dcxeloped striae, lack an iulra- 
paiietal lamella, and liave a peg-likt^ coluinellar lanudla. 

Although not previousK reported in the genus Vc/i/ge, 
the pustulose sculpture of the bod)' xxhorl in Vc/i/go 
mallcata is not unique to this species; Vn~tigo alabanicn- 
sls and Voiigo conccnhcusis (Pilsbiy, 1948: 949, fig. 510, 
9, 12-14; 950, fig. 511) of southeastern North Ameiica 
also xxeakK' exhibit this trait (Figures 18, 19). At low' 
magnification, the sculpture of V. mallcata akso some- 
xvhat resembles the pitted or granular surface of mem- 
bers of the Nesopupinae. liowex'er, members of the 
Xesopupinae cx)inmonlx' have an angular lamella (i.e., 
Xcsopupa, Stcrkia), xxhile none are knoxxn to haxi' an 
infraparietal lamella. Superficially, \". mallcata also ap- 
pears similar to the neotrojiical genus Bothriopupa (Pils- 
bn', 1948: 1011, fig. 539). llow'ex'er, xxith respect to 
shape, color, nature of the surface sculpture and configu- 
ration of the major apertural lamellae and folds, V. mal- 
lcata much more closeK’ resembles other members oi the 
genus Voii^o f Figures 16, 17). 

Geographic Distribution: Ve}~ti<^o mallcata occurs 

from southem Maine to soutlieastem Georgia along the 
xAtlantic coastal plain to the west side of Mobile Ba\ 


along the Gulf coastal plain, apparenth' excluding pen- 
insular Florida (Table 1, Figure 20). This distnbution 
includes a number of regions of particular ecological in- 
terest and consen ation concern, e.g., the Pine Barrens of 
New' jersey (sites 30, 32-35, 37-38), the sandhills and 
pocosins of the North Garolina and South Garolina 
coastal plain (sites 39-48, 51-60), tin* Okefenokee 
Sxx^amp of soutlieastc*rn Georgia (sites 19, 20), and the 
Appalacliicola .sand ])lain ofxwstern Flonda (sites 8-17). 
It seems likely that its distribution extends into the Gulf 
coastal plain ol Mississippi and eastern LxOiiisiana. Al- 
though it is not )'ct known whether the species range 
extends Inwond the eastern USA, gixen tin* know-n ranges 
of Atlantic coastal plain plant species (Sorrie and Weak- 
1(*\', 2001) die sand plains of southern Nox-a Scotia w*ould 
appear to be an a]q')ro])riate location lor liiture suneys. 

PrcdcMTcd Habitats: V(’rt/go mallcata occurred in ap- 

proximatelx' hx'o-thirds of all sun'e\c*d acid habitats. In 
sontlu*rn Maine and Massachusetts it xxns found in damp 
and lightly com]iact(*el leaf litter on Spha^nmii bogs un- 
der a dense cox'er ol ericaceous and other aeidophile 
shrubs (e.g., Gaybissacia, Vaccluiuar Kabnia, and 
Mi/rica). In this region it xx^as alscj present in Atlantic 
xx’hite cedar lx)gs, xxlien* it occurred in kxtf litter accu- 
mulations on mossy hummocks, tn the* N(*xv fersex' Pine 
Barrens V. }nallcata xx*as lonnd in dense leaf litter under 
tall heath {Yacciulimr Gai/liissacia, Kalmia), Mi/rica, and 
Ilex scnil) at the edges of bogs, Atlantic xxhite cedar 
sxx^amp forest, and mesie micn)sites in upland pine-oak 
(orest. Populations in North and South C.)ar()lina xxere 
primarilx' located under dense heath, bay, holly, and xv;i\ 
inxrtle scrub in pocosins, bax' forest, xx^et-mesic jiine 
xx'oodland, and pine-xxiregrass sax^anna. At Pocosin Fakes 
National Wildlile Refuge, lor exam]:)le, mallcata w'as 
abundant in leaf litter on scrub xegetation islands xx'ithin 
Hooded pond pine xx'o(xlland (lAblc* 1, site 55), absent in 
adjacent br(jadk*af xvoodland, and pre,s(*iit only in rela- 
tixelx' loxv numb(*rs at the transition zone (site 56). Popu- 
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Figiii'es 1-19. Vniiiyo mallcata and related ta\a. 1—4. W mallcata. lloIoUpe, X^l^^ .Z.20()5.01 1,()3S3(), Ilollv Shelter Game 
Lands, Pender Ca)unlv, North Garoliiia, 34°3P57" N, T7‘^44Ml" \^a 1. Apeituial \iv\v. 2. Ahapeitural \1ew. 3. \ae\v sliowing paiietal 
and upper palatal lamellae. 4. Sculpture on IxxK' whorl surlaee, width ol detail is 0.25 mm. 5. Vnii^o malleaia, s(^cond spt'cimen from 
the t\pe localih, NM\\ .Z.2005.01 1.03S31, showing inore conical shell shape. 6 . Vnib^o mallcaia. NMW,Z,20()5. 01 1.03832, Stafford 
Forge WMA, Ocean (3oiint\ , New’ Jersey, 39'M2'44" N., 74°22'UF W showing small sjze an<.l lack ol inirapaiietal and subcolnmellar- 
basal lamellae. 7-8. Vertigo mallcafa. XMW Z.2005.01 1.03S33, Wells Heath, York Canintw Maine, 43°20'2" X, 70'^38'24" \\i 7. 
A})ertural \iew'. 8. \4ew Irom apex showing apical wiioiis and the basal apertnral dilation. 9. Vertigo malleata, 
XMWiZ. 2005.01 1.03834, \^ ilma Station, 1 iberh’ Connt\', Florida, 30'T)'34" X, 84°57'39" \^^ showing strong shell sculptnny a series 
of snbcolumellardiasal lamellae, and a weak infrapaiietal lamella. 10, 11. Vertigo nialleata, X\l\\fZ. 2005. 01 1.03835, Pond Creek 
seep, Co\ington Count)*, Alabama, 3U64 2" X, 86°32'3" W. 10. .\p(‘rtural \it'w^ showing subcolnmellar and basal lamellae, an 
indistinct nodnle below the colinnellar lamella, and lack of an inlraparietal lamella. 11. Abapertnral \iew. 12. Vetiigo malleata, 
XMW .Z. 2005.0 ] 1 .03836, (adlins Bav, Wiin^ Counri , (k'orgia, 31°05'12" X. S2°36'56" W, showing elongate shape, hrsed siib- 
columellar and basal lamellae, and distiiict sinulus. 13. Vertigo }n(illr(ita, XMW.Z.2005, 01 1.03837, Skunkiiett Audubon li*<‘sene 2, 
Barnstable Conntw Massaehnsetts, 41°3S'59" X, 70°22'31" \V, showing light slail color and basal lamella <niK*. 14. Vei'tigo malleata, 
X. MW Z.2005.01 1.0383S. Peterson Swamp WMA, Plvmonth Conntv, .Massachusetts, 42°00'37" X, 70°49'4'' Wk sliowing small size, 
vestigal infrapaiietal, and redueed basal lamellae. 15. Vertigo malleatir XMWkZ.2005. 01 1.03839, Fewis Ocean Ba>* Pix^seiwe, llony 
Coimtv, South Carolina, 33'^47M6" X, 78°50'56" Wy showing bi-lobed basal lamella. 16. Bothnof)iij)a tenuidens (C.B. Adams, 1845), 
IMXll 106420, Louis lirand (collection, (i)lnmbia I ni\er.sitv. 17. Botlirlopnpd eo}ioidea (liiallei*, 1853), fAlXH 119055, Kvk- 
Over-All Island, Larta}) 0 , British (aiiana. 18. \'etiigo eometdiensis, |( X 12364, Pond Creek seep, Cmington ConiiL, Alabama, 
3F 6' 12" X. S6L32'3" W1 19. Vertigo fihibfnuensis, |CiX 1078 1 . Lanier Counh , Xoi th ( kirolina, 3 4A37'49" X, 71° U)'27" Wk 


lation.s in Georgia, Florida, and Alabama w ere found |)ri- 
marih' in ba\' send) along sw^ainp niargins, small walm* 
courses, and s(‘epag(^ zones within j'linelands. Populations 
were' also raiaT eneoniitiaxal in mi'sie pirn* forest Irag- 
ments that had (^scaped lre(|iicMit firc^ management (.scc‘ 
Ixdow ): agiiin, indixidiials wa*re restrietial to humid lillca' 
acemmilatioiis. Througliont its rangiy M'rfigo mallraUt 
appcxired to a\oid (wen modeiatidv hrss aeidie habitats 
siieb as sedgc‘ meadow’s (Maine, Massaelinscdts), eallai! 


swamps and marslu^s (Maimc Mas.saelmsetts, X(‘w fer- 
se>), and botlomland bald eN’pnessAvater tiij^elo/ 
sw(*(4gnm (oK'sts (Xortli and Sonfb Carolina, Gmirgia, 
Idorida, and Alabama). 

Associalcc] Land Snails and Cninnninilv Coniposi- 
li<in: Across all 49 anaK/.c'd sites (Table 2), Vi'rtigo 

malh'ata eonstitnled 359f ol total indnidnals. 'kliis liae- 
tioii apj)(‘an‘d to b(‘ inMas(4\ eorrclatial willi latitude. 
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Figure 20. Distribution of A mallcata in eastern Xortli America, black circles represent sites supporting populations and 
open circles represent in\entoried sites that do not harbor tliis species. 


ranging from 17^ in the Xew Jerse) Ihne Ihn rens to 
327^ in X'ew Fmgland, 359f in the Carolina coastal plains, 
and 76^ in the Culf coastal plain. Population densities of 
A’, mallcata were frefjuenth (jl)scn'\ed to exceed 500 per 
ni“, with an estimated densih' of the order of 2000 per m" 
at the hpe localih (Table 1, site 51). These densities 
range among the highest reportc'd for an\’ land snail spe- 
cies Frest and lohannes 1995, (Jameron 2003). 

A total of 34 terrestrial mollnsk taxa and 5-SS6 indi- 
\iduals were obsened from these sites fTable 2). The 
a\erage number of co-occurring taxa was 3.69 ± 0.37, 
and ranged from 0-9. Thronghont its range, tlu^ ten most 
frequently co-occurring taxa were: Striatiira milium 
I19c of all other indi\ iduals ), Strobilops tcxasiana 


(157^), Vcrtifio milium (1371), rmictiim miuutissimum 
(11%), Vciiigo alahamcusis (9%>), Striatiira mcridionalis 
(S%), Gastrocojita jKiitoclon (8%), Enconuhis troclmlus 
(4%), bdiconulus clu^rsiuns (2%), and Casfrocopta con- 
tracta (2%). The most frc*qiient co-occnriing taxa x'aiied 
1)\’ region; Striatiira milium and Puucinm minutissiir 
mum in Xew England; Striatiira mcriclionalis, Striatiira 
milium, Piinctum miuutissimum, and Gastroropta pent- 
oiiou in the Xhwv ]erse\’ Pine Banens; Strobilops U'xasi- 
ana, Vciii^o milium, and \V?*//ge alabamensis along the 
Carolina coastal plain; and Vciiift^o alabamensis. Stria- 
ta ra mcridionalis, and Gastroropta pcntixlou along the 
Chill coastal plain. ( .'o-oecurring A7’/t/ge taxa also \ ari(*d 
Iw region: Aiat/ge cristata, Vciii^^o pcrriji, and AVri/ge 
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Table 2. Frequency ol co-occurring species across the range of Voiifio mallcaia^ 


Number of co-occurring indhlduals (%) 


Taxon 

New^ England 

New Jersey 

Carolina coastal plain 

Gulf coastal plain 

Total 

Vciiigo mallcata sp. nov. 

308 

340 

1807 

779 

3234 

Striatum milium (Morse, 1859) 

480 

407 

119 


1006 

Strobilops texasiana Pilsbn" N Ferris, 1906 


61 

835 

11 

907 

Vertigo milium (Gould, 1840) 



768 


768 

Functum mi}iutissumum (1. Lea, 1841) 

113 

398 

164 


675 

Vci~tigo alahaincnsis Clapp, 1915 



494 

64 

558 

SttiaUtra meridionalis (Pilsbiv & Ferris, 1906) 


413 

25 

46 

484 

Gastrocopta peutodon (Say, 1821) 

6 

258 

156 

45 

465 

Eucomdns trochulus (Reinhardt, 1883) 



216 


216 

Euconulus cUcrsimis (Sav, 1821) 



120 

3 

123 

Gastrocopta contracta (Saw 1822) 



109 


109 

Glijpinjalinia solida (It. B. Baker, 1930) 


15 

64 

19 

98 

Cdifplnjalinia sp.^ 


28 

63 


91 

Vciiigo oralis Sterki, 1898 



61 

6 

67 

Hawaiia jniuiscula (A. tlinney, 1840) 



53 


53 

Gb/plujalinia lutieola llubricht, 1966 


28 

12 

3 

43 

Vrtiigo con<Tuhcusis Clapp, 1915 




39 

39 

Gastrocopta tappaniana (C. B. Adams, 1S42) 

4 


28 


32 

Tjonitoides arborcus (Say, 1816) 

12 

5 


14 

31 

Euconulus fidvus (Muller, 1774) 

20 




20 

Vo^tigo ovata Say, 1822 





20 

Vciiigo ovata Say, 1822 



20 


20 

Ncohelix solcmi Emberton, 1988 

1 


18 


19 

Ventndens ccrinoidcus (Aiithonv, 1865) 



19 


19 

Vciiigo chstafa (Sterki, 1919) 

13 




13 

Nesovitrea elect rina (Gould, 1841) 

6 




6 

Veiiigo pernji Sterki, 1905 

5 




5 

Gastrocopta riparia llubricht, 1978 



3 


3 

Ilelicodiscus parallelus (8a^^ 1817) 



3 


3 

Troidopsis soehicri (). B. Henderson, 1907) 



o 

O 


3 

Deroccras sp. 



2 


2 

Ghjphijaliuia indentata (Say, 1823) 

1 


1 


2 

Vciiigo nigosula Sterki, 1890 



2 


2 

Vciiigo vcntricosa (Morse, 1865) 

2 




2 

Siiiatura frrrca Mor.se, 1864 

1 




1 

Triodopsis liopetoncnsis (Shuttkd\vortli. 1852) 



1 


1 

Total co-occurring individuals 

664 

1613 

3359 

250 

5886 

Co-occurring species richness 

13 

9 

26 

10 

34 


^ Data taken from 49 discrete sites of the junior autlior collection (lots prefixed by JCN in Table 1). 
“Juveniles and \oimg adults of unclear identity. 


vcntricosa were .synipatric in New England, wlnle Vcr- 
ti^() mihune Voiioo alahamcnsis, Veiiii^o ondis, Vaiigo 
concaihciisis, and Vniigo nigosnla were syinpatrie in tlie 
Carolina and Gulf coastal jdains. 

C0NSER\h\T10N IM PLICATIONS 

The data presenlt'd lu*rc‘ show that Vertigo maUcata is a 
characteristic compoiKuit (^1 the base-poor biota of the 
Atlantic and Gulf coastal plains, Iiaving been found in 
66^ ol sni'\'(‘yed acid sites, and acccninting lor up t(^ 75% 
ol all inollusks in thesi^ sit(\s. 41 h‘ abundance and widt*- 
spread oeeiirrcnce of malleala would se(Miiinglv sug- 
g('st that it is nol of inimediate eonstuA'ation conc(*rn. 
However, it apj'Hxirs that the species is in lact under 


threat because ol the widespread use ol lire as a inan- 
ageineiit tool. Many coastal plain liabitats, including 
tliose ol \ . mallcaia (i.e., pine woods, jiiiu^-wiregrass sa- 
vanna, and pine barrens), lia\e come to Ik* xiewcal Iw 
niam' plaid ideologists as jw rogiaiic (Nh^^rs, U)S5; Cliris- 
tensen, I9-SS) and are being hq:)ieall\' manag(d(l by antliro- 
pogenic^ fire return intenals ol <5 \ears, w itb man\' areas 
l)eing burned annualh . How'cwr, such high-lrequenc\' 
lire inanageinent ):)olici(*s luwe l)(‘eii shown to exact a 
strong negati\'e impact on total l)iodi\'ersit\', including 
Lepido]^t(dra, Homoptera, I iMiieiioptera, Araneae, Gol- 
lembola (Sw'c'iigcl, 1996, 199S; Haiperet ah, 2000), and 
ten‘(‘stria! Molinsi’a (Nh'kola, 2002b). 

41 le impact ol lire' on Vertigo malledta is illiistraliHl by 
its distribution iu IIk* A])palacbi(dola uplands o( Morida. 
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We were unable to find mallrata in forest that had 
been burned witliin three \ears, howe\er, tlie prc\senee 
of substantial populations in a tin\' nnbnrned inholding of 
inesic pine lorest (T-ible 1 site 1 1 ), nnbnrned inesie pine- 
red inaple-Atlantic white cedar forest (Table 1 site 14), 
and unburned inesic margins of wetlands (Sites S, 9, 
12—13, 15-17) suggest that w'hile it is not plusiologiealK' 
restricted to wetlands, it has liecoine largeh limited to 
these sites simply because tlie\’ rcunain nnbnrned. W bile 
these obseiA'ations recjnire further iinestigation, we esti- 
mate that at least 95% of the V wallcaia pojuilation of 
the Apalaeliieola National Forest has lieeii eliminated b\' 
management practices. ComerseK, the presence of 
mallcata in mesic ba\-pine lorest that had regenerated 
after bum (Table 1 site 10) shows tliat, apart from its 
intrinsic interest as an extreme calcifnge, this snail can 
potentialK- be used to monitor lecoveiy from over- 
burning. 
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